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The visual system is organized in a parallel, hierarchical and modular fashion. The distributed processing of visual information is thought to lead to an intriguing 'binding' problem: if the attributes of an object, such as a red car driving down the road, are processed in distinct pathways, regions or modules, then how does the visual system bind these features -color, shape and motion -consistently and accurately into a single unified percept ( Figure 1A )? Whether the binding problem is really a problem is debated [1, 2] , but there are several compelling phenomena that support its existence. Many of these demonstrate that, when the visual system is taxed, it can misbind the features of an object; for example, we can misperceive the position of the car while misattributing its redness to a different object in the scene.
A new study by Seymour et al. [3] , reported recently in Current Biology, brings us closer to unraveling the neural mechanisms responsible for successful perceptual binding of visual features. The study combined a novel visual stimulus with recent developments in the analysis of functional magnetic resonance imaging (fMRI) data to show that the features of a pattern, such as color and motion direction, are conjointly represented (bound) even at the earliest stages of cortical visual processing.
Seymour et al. [3] presented sets of red or green dots that rotated clockwise or counterclockwise, for a total of four conditions. In a clever manipulation, two of these conditions were superimposed, creating a double conjunction stimulus in which both red and green colors, and both clockwise and counterclockwise motion directions, were simultaneously present ( Figure 1A ). There were two double conjunction stimuli, both of which contained the same feature information (red, green, clockwise, and counterclockwise). The only difference between the two double conjunction stimuli were the pairings of color and motion: in one, red was paired with clockwise motion and green was paired with counterclockwise motion; in the other, red was paired with counterclockwise motion and green was paired with clockwise motion.
The key finding in the paper is that although all four features (two colors, two directions of motion) were present in both double conjunction stimuli, a classifying algorithm was able to discriminate between the two conditions using information from the fMRI BOLD response in the human visual cortex. If the neural responses that underlie the fMRI BOLD response were generated by the individual features (color and motion independently), the response to the two double conjunction stimuli should have been equivalent. Surprisingly, however, this was not the case; the results demonstrate that feature conjunctions are represented as early as V1. In well-thought control analyses, the authors were able to rule out potential salience differences, attentional asymmetries, luminance artifacts in their color stimuli, and other potential confounds.
Seymour et al.'s [3] experiments are exciting for several reasons. First, as mentioned above, they reveal that color-motion conjunctions are represented as early as V1. Second, this is one of the first, and perhaps the strongest demonstration of conjunction coding using a combination of state-of-the-art fMRI analyses and psychophysically well-controlled visual stimuli that (for the first time) differed as bound conjunctions but were identical in terms of individual features. Finally, the combination of methods here opens a new door in the physiological study of visual feature binding using fMRI that future studies can readily employ.
By demonstrating conjunction coding of features, we are one step closer to identifying the neural mechanism of feature binding, but many questions remain. Although the mechanism of feature binding could operate as early as V1, there is compelling evidence that this is not the case. Previous single unit and anatomical studies support the prevailing notion that color and motion pathways are segregated in V1 [4] . Clinical studies also support the distributed and modular processing of color and motion, having revealed a double dissociation between the perception of these two features (distinct extrastriate lesions can cause the loss of color perception without a loss of motion perception, and vice versa [5, 6] ). And most existing psychological and physiological models of binding rely on higher-level mechanisms ( [7] [8] [9] , but compare [2, 10] feature conjunctions in V1, then, is not inconsistent with the possibility that feature binding requires attention [9] : V1 responses could reflect feedback from a fronto-parietal attentional network. It therefore remains unclear whether the coding of feature conjunctions in V1 reflects feedback of already bound information, reflects feedback of unbound information that V1 then actively binds, or is completely unrelated to perceptual binding per se.
To fully address the uncertainties above, we need to extend the clever technique of Seymour et al. [3] to test conditions in which features are perceptually misbound and examine whether the conjoint coding of features gates, or is correlated with, perceptual binding itself. Several examples of perceptual misbinding have been demonstrated for a range of different features, including color, position, motion, shape, and texture. For example, synchronous changes in the color and motion of a pattern are perceived as asynchronous [12] ( Figure 1C) ; the color of one briefly viewed object in a crowd can be misperceived as belonging to a different object (illusory conjunctions, Figure 1D ) [13] ; a static yellow flash superimposed on a moving green object appears to lag behind the green object and appears red [14] ( Figure 1E) ; and an object can even appear to drift in one direction while appearing shifted in position in the opposite direction [15] . These and many other examples of perceptual misbinding (for example [16] [17] [18] [19] [20] ) occur when the temporal and/or spatial limits of visual processing (or attention) are approached or exceeded.
Taking advantage of these sorts of illusions is necessary for at least three reasons. First, the mechanism of feature binding may not be recruited for unambiguous visual stimuli. Future experiments, building on the work of Seymour et al. [3] , will need to demonstrate that the mechanism of binding is actually recruited; without testing a perceptual 'misbinding', it is difficult to know whether the mechanism normally responsible for perceptual binding is active. Second, the conjoint coding of features could reflect the physical or perceptual co-occurrence of those features. Physically bound features do not always lead to perceptually bound ones, so without studying visual illusions, like those above, we cannot be certain whether or when the conjoint coding of features is necessarily linked to perception. Third, the representation of conjoint features in early visual cortex could be the result of feedback. Employing visual illusions of misbinding will disambiguate whether V1 reflects the output of a binding process via feedback (in which case it would selectively code feature conjunctions that are perceived as bound).
The combination of elegant experiment design and sophisticated fMRI analysis of Seymour et al. [3] sets the stage for these future experiments and in so doing brings us closer than ever to addressing the binding problem directly. Membrane Traffic: Golgi Stumbles over Cilia
Golgins have been implicated in the maintenance of Golgi architecture. Recent studies have shown, however, that mice lacking the golgin TRIP11/GMAP-210 have normal Golgi stacks, but show developmental problems related to defective cilium formation and function.
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Golgins are a group of coiled-coil proteins that localise to the Golgi and Golgi-associated vesicles and have membrane-membrane or membrane-cytoskeleton tethering activity [1] [2] [3] . These proteins target specific Golgi membrane subdomains by binding to a variety of GTPases of the ARF, Arl, and Rab families that have discrete localisations within the Golgi apparatus. For some golgins, the targeting to Golgi subdomains may be fine-tuned by ancillary domains with specific membrane-curvature-sensing properties, allowing discrimination between highly curved vesicles and
